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REMARKS 

Entry of the foregoing amendments to the application is requested on the grounds 
that the claims, as amended, patentably distinguish over the cited art of record or, 
alternatively, place the application in better condition for appeal. The claims more 
particularly point out and distinctly claim the subject matter which Applicants regard as the 
invention. No new issues have been added which would require further consideration 
and/or search, nor has any new matter been added. The claims as amended are believed 
to avoid the rejections applied in the Final Office Action for reasons set forth more fully 
below. 

The Final Office Action of November 10, 2008 has been received and carefully 
reviewed. It is submitted that, by this Amendment, all bases of rejection are traversed and 
overcome. Upon entry of this Amendment, claims 1-20, 48, 49 and 68-72 remain in the 
application. Claims 5 and 7-1 1 have been withdrawn. Reconsideration of the claims is 
respectfully requested. 

Telephonic Interview 

At the outset, Applicants' below-listed Attorney would like to sincerely thank 
Examiner O'Neill for all the time and courtesies extended during the telephonic interview 
of January 7, 2009. During the interview, the differences between nanowires and 
nanoparticles were discussed, and claim 1 (in particular, the patterned film) was discussed 
in light of the references of record. A proposed amendment to claim 1 was discussed, 
which included further defining the patterned film to include the imaged photoresist. 

Withdrawn Claims 

Applicants respectfully submit that claim 1 is an allowable generic claim, and that 
claims 5 and 7-11 (directed to a withdrawn species) should be considered allowable. As 
such, it is submitted that currently withdrawn claims 5 and 7-1 1 are entitled to 
consideration. 
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Rejections under 35 (/.S.C. § 112, second paragraph 

Claims 1-4, 6, 12-20, 48, 49 and 68-72 stand rejected under 35 U.S.C, § 112, 
second paragraph for failing to particularly point out and distinctly claim the subject matter 
which the Applicants regard as the invention. The Examiner states that the limitation 
"including insoluble matter of a liquid" is unclear because there is no indication of what 
type of liquid is being used or when/how the liquid is being used in the product. The 
Examiner also states that the term "insoluble matter" is not defined by the claims, and that 
the specification does not provide a standard for ascertaining the requisite degree. 
Furthemnore, the Examiner points out that the claims omit essential steps. More 
particularly, the Examiner states that, "the missing elements are: the process or steps in 
which the liquid is washed away with the nanowires, leaving insoluble matter..." (see the 
instant Final Office Action at page 3). 

Applicants strongly disagree with all of the rejections set forth under 35 U.S.C. § 
112, second paragraph. However, in order to expedite prosecution, the Applicants have 
amended independent claims 1 , 48 and 49 to further clarify that the patterned film includes 
insoluble matter of an imaged photoresist having a plurality of nanowires dispersed 
therein. Support for this recitation may be found throughout the specification as filed, at 
least at page 7, lines 12-24, which clearly sets forth that the liquid used to provide the 
insoluble matter is a photoresist that is exposed to UV imaging. 

Applicants submit that examples of positive and negative photoresists are provided 
in the specification as filed, at page 4, lines 3-16. As such, it is submitted that the 
Applicants' revised claims and the specification as filed provides one skilled in the art with 
the type of liquid being used in the patterned film. 

It is further submitted that one skilled in the art would be cognizant of the fact that 
negative photoresists are materials that become insoluble in developing solutions when 
exposed to optical radiation, and that positive photoresists are materials that become 
soluble in developing solution when exposed to optical raditiation (see, e.g., Exhibit A, 
second paragraph of "Introduction", filed concurrently herewith). In view of this 
knowledge, it is further submitted that one skilled in the art would understand that, in some 
instances, the "insoluble matter" will be the portion of the negative photoresist that is 
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exposed to light, and, in other instances, the "insoluble matter" will be the portion of the 
positive photoresist that is not exposed to light. 

As such, in light of the Applicants' application as filed and the knowledge of one 
skilled in the art at the time the invention was made, it is submitted that one skilled in the 
art would understand that the insoluble matter of the imaged photoresist in the patterned 
film will depend upon whether the photoresist used to form the patterned film is a positive 
or a negative photoresist. Furthermore, from the examples provided in the specification as 
filed, it is further submitted that one skilled in the art could readily ascertain how to achieve 
the patterned film including the desirable insoluble matter. 

Finally, Applicants submit that currently pending independent claims 1 and 49 are 
directed to fuel cells (not methods), and that claim 48 is directed to a method of using a 
fuel cell which is equivalent to the fuel cell of claim 1 . These claims are not missing 
"essential steps." More particularly, the patterned film of Applicants' independent claims 
includes insoluble matter of an imaged photoresist having a plurality of nanowires 
dispersed therein. In her argument, the Examiner refers to the liquid that is washed away 
as being a missing element (see Page 3 of the Final Office Action dated November 10, 
2008). However, the Applicants submit that such soluble liquid is not part of the resulting 
patterned film, and thus is not a missing element in the claims recited by the Applicants. 

For all the reasons stated above. Applicants submit that the rejections of claims 1- 
4, 6, 12-20, 48, 49 and 68-72 under 35 U.S.C. § 1 12, second paragraph are erroneously 
based and/or have been traversed and overcome, and withdrawal of the same is 
respectfully requested. 

Rejections under 35 t/.S.C. § 102(b) 

Claims 1-4, 6, 12, 13, 15-20, 48, 49 and 68-71 stand rejected under 35 U.S.C. § 
102(b) as being anticipated by Seabaugh et al. (U.S. Patent Application Publication No. 
2003/0027033). The Examiner states that Seabaugh discloses a solid oxide fuel cell 
including a ceramic electrode upon an electrolyte substrate. The ceramic electrode 
includes a mixture of two or more components including ionically conducting ceramic 
electrolyte material and an electrode material powder. The Examiner asserts that the 
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ceramic electrode is "inherently patterned". In response to the Applicants' arguments filed 
July 28, 2008, the Examiner indicates that "[b]ecause Seabaugh et al, discloses the 
nanoparticles being on the nano-scale, the disclosed nanoparticles could still be 
considered nanowires since the term 'dimension' is used. 'Dimension' encompasses 
'length', which would correspond to the dimensions of a nanowire." 

At the outset, Applicants have amended independent claims 1 , 48 and 49 to recite 
that the patterned film includes an insoluble portion of an imaged photoresist and 
nanowires dispersed therein. 

Seabaugh does not teach or suggest the use of a photoresist in his composites, 
and thus it is submitted that, for at least this reason, the 35 U.S.C. § 102(b) rejection of 
claims 1-4, 6, 12, 13, 15-20, 48, 49 and 68-71 should be withdrawn. 

Additionally, Applicants strongly disagree with the Examiner's conclusions 
regarding Seabaugh's nanoparticles. Seabaugh specifically teaches the formation of 
composites formed with two different powders (see, e.g.. Figs. 3, 4, and 6), and that the 
powder mixtures are on the nanoscale (i.e., less than 100 nm in dimension, see paragraph 
[0009]). 

A powder is defined as "matter in a finely divided state" or "a preparation in the 
form of fine particles" (see Merriam Webster's Collegiate Dictionary, Tenth Edition, 1996). 
As mentioned hereinabove, Seabaugh specifically teaches the use of powders (i.e., 
particles) on the nanoscale, or less than 100 nm in dimension (see paragraph [0009] of 
Seabaugh). Since Seaubaugh does not specifically note that the particles are less than 
100 nm in one dimension (i.e., indicating that the particles have more than one 
dimension), one skilled in the art would glean from this teaching (i.e., "less than 100 nm in 
dimension") that the powder particles of Seabaugh have a single dimension (i.e., 
diameter) that is less than 100 nm. 

In sharp contrast. Applicants' patterned film includes nanowires. The definition of a 
nanowire is, "a wire of material, the diameter of which is less than 100 nm" (see, 
www.nature.com/nrd/journal/v2/n1/glossary/nrd988__glossary.html). It is submitted that 
one skilled in the art would be cognizant of the fact that wires have 1 dimension (i.e., 
length) that is longer than another dimension (i.e., diameter). If wires had a single 
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dimension, as suggested by the Examiner, the wire would be a particle, NOT a wire. 
Applicants have provided examples of both lengths and diameters of their nanowires (see, 
e.g., page 9, lines 19-27, and originally filed claims 16-19). It is submitted that since one 
skilled in the art knows that the length of a nanowire is larger than its width, the exemplary 
lengths and widths provided by the Applicants would be selected to achieve the described 
nanowires. Furthermore, Applicants' own Fig. 3 schematically illustrates the differences 
between nanowires 14 and nanoparticles 22. 

In light of the above discussion, nanoparticles are different from nanowires in 
structure and in the synthesis thereof. For example, a nanowire has an aspect ratio that is 
greater than an aspect ratio of a nanoparticle, at least in part because a nanowire has a 
different length and width, and a nanoparticle has a diameter. Furthermore, nanowires are 
significantly more challenging to manufacture than spherical structured nanoparticles. Still 
further, the surface area afforded by a nanoparticle is much less than the surface area 
afforded by a nanowire. 

As the nanoparticles of Seabaugh are NOT nanowires, and nanowires are, in fact, 
very different from nanoparticles, it is submitted that Seabaugh neither anticipates nor 
renders obvious the use of nanowires in his ceramic electrode. 

The Applicants also respectfully disagree with the Examiner in her conclusion that 
Seabaugh teaches that the ceramic electrode is an inherently patterned film, as the term 
"patterned film" is defined by the Applicants. The Examiner states that the process by 
which the Applicants' patterned film is established is not given patentable weight. 
Applicants would like to point out that they are not arguing that the patterning process 
itself is patentable, but rather that the patterned film resulting from this process is 
patentable. 

On page 7 of Applicants' specification as filed, the patterning process is described. 
This process results in the patterned film recited in Applicants' independent claims 1, 48 
and 49, which includes, in addition to the nanowires, any insoluble matter of an imaged 
photoresist (which remains after the patterning process is complete). 

Such a patterned film is not taught or even suggested by Seabaugh. Seabaugh 
teaches that his ceramic electrode includes ceramic electrolyte materials (i.e., powders) 
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and ceramic electrode materials (i.e., powders), Seabaugh also teaches that this mixture 
may be an electrode coating or an electrode substrate (see paragraph [0020]). When 
describing how the mixture is established, Seabaugh explains that inks are prepared with 
commercial terpinol-based ink vehicle and "circular patterns... were deposited by screen 
printing..." (see Examples 20-25). These inks, and the methods by which they are 
established, do not result in a patterned film as the phrase is defined by the Applicants. 
The inks of Seabaugh form a coating, which includes the ink vehicle and the powder 
mixture , on the particular substrate in a pattern defined by the printing process. In sharp 
contrast, Applicants' patterned film includes the insoluble matter of the imaged photoresist 
and the nanowires (as recited in Applicants' independent claims) established in a pattern 
defined by an imaging process. 

Applicants are not arguing that Seabaugh's ceramic electrode is not patterned. 
Rather, Applicants are arguing that Seabaugh's ceramic electrode is not the "patterned 
film" defined by the Applicants and as recited in Applicants' claims. As set forth 
hereinabove, Seabaugh's electrode is not the same as Applicants' patterned film, which 
as a result of Applicants' patterning process, includes insoluble matter of an imaged 
photoresits and nanowires. 

For all the reasons stated above (and for those reasons provided hereinbelow in 
reference to the § 103(a) rejection of original claim 72, the subject matter of which has 
been incorporated into claim 1), it is submitted that Applicants' invention as defined in 
independent claims 1, 48 and 49, and in those claims depending ultimately therefrom, is 
not anticipated, taught or rendered obvious by Seabaugh, either alone or in combination, 
and patentably defines over the art of record. 

Claims 1-3, 6, 12-16, 18-20, 48, 49 and 68-71 stand rejected under 35 U.S.C. § 
102(b) as being anticipated by Huang etal. (U.S. Patent Application Publication No. 
2002/0098406). The Examiner states that Huang discloses a solid oxide fuel cell including 
an electrolyte substrate and an electrode including a paste of nano-sized particles of 
electrocatalytic noble metals and ceramic ionic conducting particles. The Examiner 
asserts that the paste is "inherently patterned". 
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As previously mentioned, Applicants have amended independent claims 1, 48 and 
49 to recite that the patterned film includes an insoluble portion of an imaged photoresist 
and nanowires dispersed therein. 

Huang does not teach or suggest the use of a photoresist in his anode, and thus it 
is submitted that, for at least this reason, the 35 U.S.C. § 102(b) rejection of claims 1-4, 6, 
12, 13, 15-20, 48, 49 and 68-71 should be withdrawn. 

Furthermore, the Applicants again point out that their patterned film includes 
nanowires . In sharp contrast, Huang teaches the use of nanoparticles in his paste. In 
light of the above discussion regarding the differences between nanowires and 
nanoparticles, it is submitted that Huang neither anticipates nor renders obvious the use of 
nanowires. 

The Applicants also respectfully disagree with the Examiner's conclusion that the 
Huang electrode is "inherently patterned", as the term "patterned" is defined by the 
Applicants. Huang teaches that his electrode includes a three-dimensional solid phase 
having an electrocatalytic noble metal phase of noble metal particles and an ion 
conducting phase of ionic conductor particles . Huang teaches that an electrode paste is 
formulated, including the particle mixture and a solvent which is compatible with screen 
printing, tape casting, slip casting, vapor deposition, or thermal spraying (see paragraph 
[0050]). The paste of Huang is deposited to form a coating, which includes the solvent 
and the particle mixture , on the electrolyte substrate in a pattern defined by one of the 
listed deposition techniques. In sharp contrast. Applicants' patterned film includes the 
insoluble matter of an imaged photoresist and the nanowires in a pattern defined by an 
imaging process. 

For all the reasons stated above, it is submitted that Applicants' invention as 

defined in independent claims 1, 48 and 49, and in those claims depending ultimately 
therefrom, is not anticipated, taught or rendered obvious by Huang, either alone or in 
combination, and patentably defines over the art of record. 
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Rejections under 35 (/.S-C. § 103(a) 

Claim 72 stands rejected under 35 U.S.C, § 103(a) as being unpatentable over 
Seabaugh as applied to claims 1-4, 6, 12, 13, 15-20, 48, 49 and 68-71 above, and further 
in view of Monty et al. (U.S. Patent No. 6, 849,91 1 ). The Examiner admits that Seabaugh 
does not disclose "wherein the liquid is a photoresist." The Examiner explains that Monty 
discloses a method for making electrodes in which nanowires can be grown on a 
substrate, where a photoresist is spin-coated on the top of the substrate. The Examiner 
points out that the photoresist is later removed to reveal the isolated nanowires that are 
present on the substrate. The Examiner concludes that it would have been obvious to use 
a photoresist as the liquid in the patterned film of Seabaugh because Monty teaches that a 
photoresist is used to create a pattern in a substrate material. 

Claim 72 has been amended to recite that the imaged photoresist of claim 1 is 
selected from a positive photoresist or a negative photoresist. Support for this revision 
may be found at page 4, lines 3-7 of the specification as filed. 

At the outset, the Applicants reiterate all of the arguments previously made 
regarding Seabaugh. Applicants further submit that because claim 72 depends from claim 
1 , claim 72 is allowable for at least the same reasons set forth for the patentability of claim 
1. 

Applicants further submit that all of the pending claims are also patentable over 
Seabaugh in view of Monty, at least because Monty does not supply the deficiencies of 
Seabaugh. In view of the teachings on Monty, it is submitted that one skilled in the art i) 
would not be led to combine Monty's photoresist with Seabaugh's electrode, and ii) would 
not achieve the fuel cell recited in Applicants' claim 1 (from which claim 72 depends) even 
if such a combination were made. 

Seabaugh specifically teaches a composite of two different powders. When 
applying the composite to a substrate, Seabaugh teaches adding the powder mixture to an 
ink vehicle to facilitate deposition of the powder mixture on the substrate. After deposition, 
the coating is annealed. 
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Monty, at Col, 3, line 40 Col, 4, line 1 1 recites, in part: 

...a 200-600 nm thick layer of silicon dioxide (Si02) 102 is plasma deposited on top 
of the base Si substrate 101. On top of this, Ti is thernnally evaporated and 
condensed onto the surface such that a 10-100 nm (e.g., 50 nm) Ti film 103 
resides on top of the Si02 (note that in other embodiments Ti is sputtered or 
electron-beam evaporated onto the surface). A 1-5[jm (e.g., about Ipm) Shipley 
AZ photoresist (PR) layer 104 is spin-coated onto the Ti film 103 using a spin 
coater operating at about 1000-5000 RPM. A subsequent baking process is used 
to remove the solvent. A photomask (essentially a glass plate with a photo-opaque 
design on it) is applied to the PR layer 104 and is exposed to UV light (e.g., 
generated by a mercury arc lamp or other source). The photomask is removed and 
the substrate is placed in a developer which removes the UV-exposed regions or 
the PR layer 104, thus creating a pattern in the PR layer 104. In Step 1002, the Ti 
layer 103 is etched using a reactive ion etching (RIE) plasma using a fluorine- or 
chlorine-containing gas (or other suitable etching process). This generates 
nanoscale "walls" (nanowalls) of Ti 105 which can then be electrically-biased such 
that Pd is electrochemically deposited (from a solution) along the Ti walls 105 as 
Pd nanowires 106 having diameters generally in the range of about 100 nm to 
about 700 nm, and perhaps smaller. Methods for electrochemically depositing Pd 
from solution are well known in the art.... In Step 1003, the patterned photoresist 
104 and the Ti walls 105 are removed to reveal the Isolated nanowires 106. 
(Emphasis added). 

Monty is teaching that a photoresist is used to form a pattern for subsequently 
etching an underlying metal layer to create walls in the underlying metal layer. Such walls 
are used for subsequent nanowire formation. The exposure of the photoresist layer to UV 
and a developer creates a pattern in the photoresist layer because the UV exposed 
regions are removed. However, after creation of the nanowires on the walls, Monty 
teaches that the remaining photoresist layer (i.e., the insoluble portion) is ALSO 
REMOVED. Monty does not teach generating a patterned film which includes the 
insoluble photoresist material, rather he teaches the use of a photoresist as a mask for 
etching layers underlying the photoresist. 

Since Monty's photoresist is essentially a masking layer for etching underlying 
materials, and all of the photoresist is ultimately removed. Applicants submit that one 
skilled in the art would not be led to replace Seabaugh's ink vehicle with Monty's 
photoresist. 
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Furthermore, assuming arguendo that one skilled in the art were to include Monty's 
photoresist with Seabaugh's composite, based on the teachings of Monty, it is submitted 
that the photoresist would be removed from the composite. As such, any electrode 
resulting from the combination of Monty and Seabaugh would not be the same as 
Applicants' patterned film, at least because the insoluble matter would not be present in 
the electrode. 

For all the reasons stated above, it is submitted that Applicants' invention as 
defined in any of the independent claims, and in those claims depending therefrom, is not 
anticipated, taught or rendered obvious by Seabaugh and Monty, either alone or in 
combination, and patentably defines over the art of record. 

In summary, claims 1-20, 48, 49 and 68-72 remain in the application. It is 
submitted that, through this Amendment, Applicants' invention as set forth in these claims 
is now in a condition suitable for allowance. 

Further and favorable consideration is requested. If the Examiner believes it would 
expedite prosecution of the above-identified application, the Examiner is cordially invited 
to contact Applicants' Attorney at the below-listed telephone number. 

Respectfully submitted, 

DIERKER & ASSOCIATES, P.C. 

/Julia Church Dierker/ 

Julia Church Dierker 
Attorney for Applicants 
Registration No. 33368 
(248) 649-9900, ext. 25 

3331 West Big Beaver Rd., Suite 109 
Troy, Michigan 48084-2813 
Dated: January 12, 2009 
JCD/JRK 
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